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PREFACE 


The  addition  of  small  amounts  of  carbon  dioxide  to  the  breathing 
gas  mixture  has  been  identified  as  a  technique  of  increasing  human 
tolerance  to  Gz  acceleration.  This  study  was  conducteo  to  determine  if 
tracking  performance  would  be  adversely  effected  by  breathing  such  gas 
mixtures. 


The  report  describes  a  joint  in-house  and  contractor  experiment 
conducted  at  the  Acceleration  Effects  Branch,  Biodynamics  and 
Bloenglneerltig  Division,  Armstrong  Aerospace  Medical  Research 
Laboratoiy,  Wrlght-Patterson  Air  Force  Base,  Ohio.  The  effort  was 
conducted  under  workunit  72313501  with  support  from  contract 


F33615-81-C-0500. 
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IMIRODUCnON 


i 


Breathlr.}?  pas  mixtures  with  an  elevated  concentration  cf  carbon 
dioxide  (CO^)  has  been  advccated  as  a  po»>Gible  method  of  providing 
increased  Gz  tolerarce  for  pilots.  Increasing  levels  of  CO2,  however, 
may  have  an  adverse  effect  or  tracking  performance  which  would  preclude 
its  use.  Carbon  dioxide  comprises  0.0314°;  cf  the  normal  atmosphere.  In 
the  human  the  average  PCO^  in  arterial  blood  is  40  rat  Hg  and  46  lar;  Hg  in 
venous  blood.  Inspired  gas  contains  (760  mm  Hg  x  .0314  =  24  mii.  hg)  a 
PCO^  of  24  mm  Hp  while  expired  gas  is  about  40  mm  Hg.  The  chemorereptors 
within  the  body  react  to  decreasing  PCO,,  levels  (and  incrceslng  pH)  by 
reducing  respiratory  functions.  Conversely,  elevated  Isxels  of  PCO, 

A. 

result  in  a  stimulation  of  respiration  and  an  increase  in  blood 
pressure.  Investigators  (1,2,3)  have  demonstrated  that  breathing  pas 
mixtures  with  5  to  7%  CO^  will  Increase  tolerance  to  +Gz  acceleration  by 
up  to  0.88  Gz.  The  mechanism  by  which  this  G?  tolerance  increase  occurs 
appears  to  be  an  elevation  of  blood  pressure  (5  mm  Hg  .systolic  end  12  mm 
Hg  diastolic  when  breathing  5%  CO.,)  and  a  50%  increase  in  peripheral 
vascular  resistence  (4).  These  reflex  reactions  may  be  thought  of 
simply  as  an  Internal  anti-G  suit.  Anderson  (5)  found  that  the  retinal 
ischemic  tolerance  Interval  was  increased  by  the  addition  of  small 
amounts  of  CO2.  More  recently,  Jennings  et  a.1 .  (3)  conducted  an 
exneriment  on  the  A/MRL  Dynamic  Environment  Simulator  (DES)  and  reported 
a  0.5  Gz  relaxed  tolerance  increase  for  subjects  breathing  5%  CO2.  They 
also  reported  that  many  subjects  felt  hypoxic,  fatigued,  or  lethargic 
and  concluded  that  the  adverse  effects  cf  breathing  5%  CO2  should 
preclude  it  from  operational  use.  The  experiment  reported  herein  was 
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designed  to  examine  if  performance  is  affected  by  breathing  small  (less 


than  5%)  amounts  of  CO^. 


II.  METHODS 


SUBJECTS 


Fight  subjects,  seven  male  and  one  female,  ranging  in  age  from  22 
to  30  years  (mean  age  25  years)  participated  in  this  study.  After 
giving  informed  consent  each  subject  completed  three  days  of  training 
runs  followed  by  two  days  of  data  collection  runs.  These  subjects  are 
also  members  of  the  Sustained  Acceleration  Panel  and  participate  in 
centrifuge  experiments  conducted  on  the  DES.  Six  of  the  subjects  had 
participated  in  the  experiment  by  Jennings  at  al.  (3)  previously 
conducted  on  the  DES.  These  eight  subjects  are  all  non-rated  active 
duty  USAF  members.  Three  have  private  flying  experience. 


TEST  SETUP 


The  experimental  setup  consisted  of  an  ACES  II  aircraft  seat,  a 
two-axis  side-arm  force  stick,  and  rudder  pedals.  A  computer  generated 
compensatory  tracking  task  was  displayed  on  a  12*'  CRT.  For  the  two  days 
of  data  collection  runs  the  subjects  wore  a  mask  (MBU-5/P)  and  breathed 
from  a  low  pressure  A-6  cylinder  with  a  demand  regulator.  Four  gas 
mixtures  were  used.  They  were  air;  100%  O2;  2.5%  CO^  and  97.5%  0^;  and 
3.5%  CO^  and  96.5%  O^.  The  gases  were  randomized  across  subjects  with 
each  subject  breathing  each  m.lxture  once.  Blood  pressure  was  recorded 


usir.g  p.  Critlkon,  Tnc.  Model  1055-00006  automated  blood  pressure 
monitoring  system.  A  cuff,  placed  on  the  left  arm,  was  Inflated  by  the 
system  every  3  to  A  minutes  throughout  the  expeiltnent.  The 
physiological  parameters  recordeu  were  systolic,  diastolic,  and  mean 
pressures  and  heart  rate.  Pespiration  was  measured  with  a  pneumotach,  a 
strap  and  bellows  (connected  to  a  pressure  transducer)  placed  around  the 
subject’s  chest.  Pesplratory  rate  and  relative  volume  changes  were 
recorded  with  this  system  onto  a  two-channel  strip  chart  recorder. 

TRACKING  TASK 

The  scene  present'jd  on  the  CRT  to  the  subject  included  a  circular 
gunsight  reticle  fixed  in  the  center  of  the  CRT,  a  representation  of  the 
hofiiion,  a  pitch  laddery  and  the  aft  view  of  a  maneuvering  target 
aircraft.  Three  different  sum  of  sines  forcing  functions  were  used  to 
displace  the  target  aircraft  iu  the  pitch,  roll,  and  ysv  axes,  respec¬ 
tively.  The  subjects’  task  was  to  center  the  target,  v/lngs  level, 
within  the  gunsight,  bach  tracking  task  was  of  30  seconds  duration 
followed  by  a  10  sec  rest  period.  Each  of  the  forcing  functions  in  the 
pitch,  roll,  and  yaw  axes  was  composed  of  seven  sine  viuves  of  different 
frequencies  with  initial  phase  angles  chosen  by  a  random  number  generator. 
The  approximate  bandwidth  of  each  task  was  0.7  Hz  which  is  about  the 
frequency  where  tracking  becomes  too  difficult  to  perform.  A  score  was 
displayed  to  the  subject  following  each  task.  The  score  was  the 
composite  root  mean  square  error  (EFMS)  reflecting  how  well  the  subject 
minimized  the  error  betv7een  the  target  aircraft  and  gunsight  in  pitch, 
roll,  and  yaw.  These  parameters  were  all  recorded  on  magnetic  tape  srd 


could  be  analyzed  for  each  individual  axis  as  well  as  the  combined 
score.  The  force  on  the  stick  required  for  a  full  scale  deflection  was 
14  pounds  for  roll  and  17  pounds  in  pitch.  In  the  yaw  axis  the  rudder 
pedals  required  a  breakout  force  of  10  pounds  and  30  pounds  for  full 
scale  input.  This  performance  task  was  orifijinally  developed  in 
cooperation  with  AFWAL  for  use  with  the  AFTI/F-16  pilots  and  has  been 
used  in  other  experiments  (6,7)  conducted  within  Ai\MRL. 


PROCEDURES 


Each  subject  participated  in  3  days  of  training  and  2  days  of  data 
collection.  The  training  days  allowed  the  subject  to  become 
progressively  familiar  with  the  three-axis  tracking  task.  On  the  first 
training  day  each  subject  tracked  10  single-axis  pitch  only  tasks,  10  in 
yaw,  and  10  in  roll.  Next  the  subjects  tracked  10  tasks  in  all  of  the 
two-axis  combinations  followed  by  10  of  the  three-axis  tasks.  More  time 
was  devoted  to  the  multi-axis  tasks  on  the  second  and  third  training 
days.  At  the  end  of  the  third  day  of  training  the  scores  of  the  three- 
axis  task  were  examined  to  see  if  the  subjects  were  reaching  a  steady 
state  value.  If  the  subjects  w^ere  not  showing  substantial  improvement 
(less  than  5%  change  in  error  score),  they  were  assumed  to  be  trained. 
The  number  of  tracking  trials  for  both  the  training  and  data  runs  is 
presented  in  Table  XII.  During  the  training  phase  the  subjects  did  not 
wear  a  mask  nor  were  any  physiological  measurements  recorded.  During 
the  two  days  of  data  runs  the  subject  first  sat  quietly  in  the  seat  for 
about  5  minutes  while  baseline  physiological  measurements  were  recorded. 
The  mask  was  then  donned  and  the  subject  breathed  one  of  the  four  gas 
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mixtures  for  5  minutes  to  acclimate  to  that  mixture.  The  performance 
tasks  were  then  started  which  included  4  warmup  runs  and  the  30  three- 
axis  tasks  which  were  scored.  Following  the  last  task  the  subject 
removed  the  mask  and  sat  quietly  for  5  minutes  of  post-run  baseline 
measurements.  The  subject  then  left  the  room  for  about  10  minutes  and  a 
different  gas  mixture  v’as  setup.  A  second  performance  test  was  then 
conducted  which  was  identical  to  the  first  Including  baseline, 
acclimation,  tracking  and  post-run  baseline.  Comments  made  by  the 
subjects  were  also  recorded. 

III.  RESITLTS  AND  Al'IALYSIS 


The  primary  purpose  of  the  analysis  was  to  determine  differences 
between  the  gases  in  terms  of  tracking  perfoi*mance.  The  secondary 
purpose  was  to  determine  the  effect  of  the  gases  on  the  measured 
physiological  parameters  of  systolic,  diastolic,  and  mean  blood 
pressure,  heart  rate,  respiratory  rate,  and  relative  respiratory  volume. 
The  tertiary  purpose  was  to  determine  which  of  the  gas  mixtures  used 
were  subjectively  toler.ahle  for  an  operationally  relevant  period  of 
time. 


To  analyze  the  tracking  scores  an  analysis  of  covariance  (aKOCOV) 
was  performed  with  subject,  gas,  day  (first  or  second),  order  (first  or 
second  run  within  a  day),  and  time  as  the  factors.  Day  and  order  were 
needed  as  factors  since  actual  data  and  not  a  percent  change  from 


baseline  was  used. 


To  analyze  the  physiological  data  the  percent  change  from  baseline 
(mask  off  and  breathing  room  air)  to  the  values  during  the  tracking 
tasks  was  used  in  either  an  analysis  of  variance  (ANOVA)  with  subject 
and  gas  as  the  factors,  or  an  AUOCOV  with  subject,  gas,  and  time  as  the 
factors  depending  on  whether  time  had  an  effect. 

One  subject  (830011)  was  not  used  in  any  of  the  analyses  since  he 
stopped  his  3.5%  CO2  run  after  9  tracking  tasks  and  did  not  have  a  100% 
0,  run.  Another  subject  (83002.5)  was  not  used  for  the  analysis  of 
respiratory  rate  and  volume  since  he  had  no  data  for  the  100%  0^  and 
2.5%  CO2  runs. 

TRACKING 


The  tracking  score  is  expressed  as  the  root  mean  square  of  the 
error  (ERMS)  between  the  target  aircraft  and  the  gunsight.  Better 
performance  results  in  less  error  and  a  lower  tracking  score  number. 
There  was  no  significant  difference  in  tracking  score  (ERMS)  between  the 
gases  (?=.49S8).  However,  there  was  significant  Interaction  between  the 
gases  and  time  (p=.0126).  This  indicates  that  differences  between  the 
gases  change  with  time.  Separate  ANOVAs  were  then  performed  on  the  mean 
scores  of  all  seven  subjects  for  the  first  10  tasks  and  the  last  10 
tasks;  no  significant  difference  was  found  between  the  gases  (P=.9239 
and  P=.58l3  respectively).  The  mean  tracking  scores  for  the  gases  are 
presented  in  Table  1  and  Figure  3. 
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TABLE  I  -  Tracking  Scores 


Gas 


Air 

100%  0^ 

2.5%  CO^ 

3.5%  CO 

Score 

-  30  Tasks 

698 

695 

693 

704 

Score 

-  First  10  Tasks 

721 

711 

708 

701 

Score 

-  Last  10  Tasks 

677 

679 

673 

717 

mear  tracking  scores  n=7 

A  separate  ANOCOV  on  each  gas  found  the  following  slopes  with  their 
significance: 

TABLE  II  -  Tracking  Scores  Slope 


Gas 

Slope  (score/min) 

P-Value 

Air 

-3.6 

.0001 

100%  0^ 

-2.7 

.0011 

2.5%  CO^ 

-1.8 

.0261 

3.5%  CO2 

0.7 

.4314 

The  negative  slope  of  all  gases  except  3.5%  CO^  showed  that  an 
improvement  in  performance  during  the  30  tracking  tasks  occurred.  This 
is  evidence  that  learning  was  continuing  during  the  data  runs.  There 
was  a  significant  difference  in  tracking  score  m  day  (P=.000])  and 


order  (P=.0001). 


The  mean  tracking  scores  were  as  follows: 

TABLE  III  -  Scores  by  Day  and  Order 

DAY 

First  Second 

Score  728  668 

ORDER 

First  Second 

Score  724  672 

The  most  Interesting  performance  result  was  from  the  subject 
(830011)  who  did  not  complete  the  run  during  the  3.5%  gas  exposure. 
Figure  4  Illustrates  his  three-axis  scores  prior  to  terminating  the  run. 
Also  plotted  Is  his  baseline  on  the  third  training  day.  It  Is  obvious 
from  this  plot  that  he  was  performing  at  his  best  level  prior  to  the 
time  that  he  voluntarily  aborted  the  run.  This  Indicates  that  the 
physiological  stress  did  not  impair  his  performance  but  did  cause  him  to 
abort.  In  other  words,  the  3.5%  CO2  gas  did  not  appear  to  Impair 
performance  up  to  the  actual  point  where  the  subject  terminated  the  run. 

PHYSIOLOGICAL  PARAMETERS 

Baseline  measurements  (mask  off  and  breathing  room  air)  are 
compared  with  the  20  minute  period  of  performance  testing.  ANOVAs  and 
ANOCOVs  were  performed  to  determine  If  significant  changes  occurred 
between  the  baseline  and  tracking  periods.  Time  was  found  to  have  a 


significant  effect  and  was  used  in  analyzing  systolic  pressure, 
diastolic  pressure,  and  mean  arterial  pressure. 

Systolic  Pressure 


There  was  no  significant  difference  in  percent  change  between  the 
gases  (P=.5516).  There  was  a  significant  linear  relationship  between 
percent  change  and  time  (P=.0010)  which  resulted  in  an  approximate 
Increase  of  3.7%  over  the  30  tracking  tasks  (20  min). 


TABLE  IV  - 

Systolic  Blood 

Pressure 

Air 

GAS 

100%  0^ 

2.5%  CO^ 

3.5%  CO^ 

Percent  Increase 

from  baseline 

7.5% 

3.5% 

6.8% 

7.4% 

Baseline  (nmi  Hg) 

121  ±  10 

126  ±  9 

127  ±  10 

127  ±  7 

Tracking  (mm  Hg) 

125 

135 

136 

137 

mean  values  for  the  20  minute  period  required  to  track  the  30 
performances  tasks.  n=7 


Diastolic  Pressure 


There  was  no  significant  difference  in  percent  change  between  the 
gases  (P=.0511).  However,  there  was  significant  Interaction  between  the 
gases  and  time  (P=.0440).  This  indicates  that  the  differences  between 
the  gases  change  with  time.  An  ANOCOV  on  each  gas  separately  found  the 
following  slopes  with  their  significance: 


TABLE  V  -  Diastolic  Slope 


GAS 

SLOPE  (%/min) 

P-VALUE 

Air 

-.02 

.9020 

100%  0^ 

.28 

.0443 

2.5%  CO^ 

.67 

.0006 

3.5%  CO^ 

.34 

.0566 

Separate  ANOVAs  were  then  performed  on  subject  means  for  the  first 
7  min  of  tracking  and  the  last  7  min  of  tracking  and  found  no 
significant  difference  between  the  gases  (P=.3439  and  P=.0592 
respectively).  Most  subjects,  when  breathing  air,  had  a  slight  drop  in 
diastolic  pressure  during  the  middle  portion  of  the  tracking  period, 

TABLE  VI  -  Diastolic  Blood  Pressure 


GAS 

Air  100%  0^  2.5%  CO^  3.5%  CO^ 

Percent  Increase  3.7%  5.7%  13.3%  14.9% 

from  baseline 

Percent  Increase  5.2%  2.6%  8.2%  11.6% 

First  7  Minutes 

Percent  Increase  5.5%  7.5%  18.8%  17.4% 

Last  7  Minutes 

Baseline  (mm  Hg)  74+9  73  ±  7  72  ±  3  71  ±  10 

Tracking  (mm  Hg)  76  77  82  82 
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Mean  Arterial  Pressure 

There  was  no  significant  difference  in  percent  change  between  the 
gases  (P=.1222).  However,  there  was  significant  interaction  between  gas 
and  time  (P=.0433).  The  slopes  were  as  follows: 


TABLE  VII  -  Arterial  Pressure  Slope 


GAS 

SLOPE  (%/min) 

P-VALUE 

Air 

.06 

.5649 

100%  0^ 

.23 

.0146 

2.5%  CO2 

.48 

.0001 

3.5%  CO2 

.25 

.0202 

Separate  ANOVAs  were  performed  on  subject  means  for  the  first  7  min 
of  tracking  and  the  last  7  min  of  tracking  and  found  no  significant 
difference  between  the  gases  (P=.2478  and  P=.0708  respectively). 


TABLE  VIII  -  Mean  Arterial  Blood  Pressure 


Air 

GAS 

100%  O2 

2.5%  CO^ 

3.5%  CO2 

Percent  Increase 

5.3% 

4.6% 

10.2% 

11.2% 

from  Baseline 

Percent  Increas*; 

5.3% 

1.9% 

6.3% 

8.6% 

First  7  Minutes 

Percent  Increase 

6.5% 

5.7% 

13.7% 

12.8% 

Last  7  Minutes 

Baseline  (mm  Hg) 

90  ±  8 

90  ±  9 

90  ±  5 

90  +  8 

Baseline  (mm  Hg)  90  ±  8 

Tracking  (mm  Hg)  94 


95 


99 


100 


Heart  Rate 


There  was  no  significant  difference  In  percent  change  between  the 
gases  (P=.0909). 


TABLE  IX  -  Heart  Rate 


AIR 

GAS 

2.5%  CO2 

100%  O2 

3.5%  CO2 

Percent  Increase 

15.9% 

16.9% 

8.3% 

12.2% 

from  Baseline 

Baseline  (bpm) 

63  ±  15 

63  ±  15 

67  ±  16 

68  ±  14 

Tracking  (bpm) 

73 

74 

73 

76 

mean  beats  per  minute  (bpm)  n=7 


Replratory  Rate 

There  was  no  significant  difference  In  percent  change  between  the 
gases  (P=.7891). 

s 

TABLE  X  -  Replratory  Rate 

I  . .  .1  ■  I  ■  ..  -  - . -  -  A  .  ,  , 

GAS 

AIR  100%  0^  2.5%  CO2  3.5%  CO^ 


Percent  increase  16.4%  6.7%  12.2%  13.2% 

from  Baseline 


Baseline  (bpm) 

16  ±  2 

16  ±  3 

18  ±  3 

18  ±  2 

Tracking  (bpm) 

19 

17 

20 

20 

mean  breaths  per  minute  (bpm)  n=7 


Relative  Respiratory  Volume 


There  was  a  significant  difference  In  percent  change  between  the 
gases  (P=.0102).  However,  due  to  significant  Interaction  with  subject 
(P=.0001),  this  difference  represents  an  average  across  subjects. 


TABLE  XI  -  Relative  Respiratory  Volume 


GAS 

AIR  100%  0^  2.5%  CO^  3.5%  CO2 

Percent  Increase  54%  79%  134%  181% 

over  Baseline  ■  ..i-.  ,  ■  — . . 


Means  connected  by  the  same  line  were  not  significantly  different 
(P  greater  than  .01). 


IV.  DISCUSSION 


Performance 


For  this  perfoir.?nce  measure  no  significant  difference  was  noted  In 
the  tracking  proficiency  of  the  subjects  while  breathing  any  of  the  four 
gas  mixtures.  The  three-axis  task  Is  considered  difficult  as  nearly 
continuous  Inputs  to  the  stick  and  rudders  are  required  to  track  the 
target  aircraft.  As  shewn  In  Table  III  the  subjects  continued  to  learn 
throughout  the  experiment.  The  exception  was  when  subjects  were  breathing 
3.5%  CO^  and  performance  declined  during  the  30  tasks  (Table  I).  In 


this  condition  learnirj^  of  the  task  was  Inhibited  while  breathing  3.57 
CO^.  The  best  performance  for  the  first  10  tasks  (7  minutes  of 
tracking)  and  the  worst  performrrce  for  the  last  10  tasks  were  both  when 
the  subjects  were  breathing  3.5%  CO2.  This  task  has  been  used  in 
previous  studies  to  meastire  performance  decrements  in  various 

acceleration  environments  (6,7).  It  is  possible  that  the  CC^  breathing 

z. 

gases  were  not  enough  of  a  stressor  to  elicit  performance  changes  that 
V7ere  within  the  sensitivi ty  range  of  this  task. 

Subject  Comments 

Comments  were  obtained  from  seven  of  the  eight  subjects.  The 
following  is  a  collection  of  those  comments.  Vlien  breathing  the  air 
mixture  six  subjects  reported  no  problem  and  oire  subject  reported  an 
increase  in  his  breathing  rate.  While  being  exposed  to  100%  0^  one 
subject  found  it  hard  to  breath  and  sometimes  hard  to  see  the  CRT. 
Another  subject  complained  of  being  short  of  breath;  the  remaining  five 
subjects  reported  no  problems  with  100%  O2.  Turing  the  exposure  to  2.5% 
CO2,  one  subject  experienced  labored  breathing  and  stated  that  he  would 
not  want  to  fly  using  this  gas.  Another  subject  reported  that  during 
this  exposure  it  was  slightly  more  difficult  to  breathe  than  breathing 
ambient  air.  The  remaining  five  reported  no  problems.  Using  3.5%  CC2, 
one  subject  aborted  after  being  on  the  gas  for  12  minutes  while  another 
subject  reported  being  short  of  breath.  The  remaining  five  subjects 
reported  no  problems. 
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During  the  preliminary  buildup  and  checkout  for  this  experiment, 

Lvic  subjects  breathed  a  ^.677^  CO^  (balance  0^)  gas  mixture  for  the  20 
minutes  required  to  track  the  30  tasks.  Roth  had  noticeable  increases 
in  respiratory  rate  and  tidal  volume  and  felt  they  were  near  a  voluntary 
abort  level  because  of  air  hunger.  Tliis  finding,  not  reported  in 
earlier  work  (1,2),  has  Important  operational  inplicatloiis. 

Physiological  Data 

Modest  Increases  in  heart  rate,  blood  pressure,  and  respiratory 
rate  occurred  as  the  subjects  performed  rhe  tracking  task.  These 
Increases  are  to  he  expected  as  the  task  reoulres  a  high  level  of  mental 
concentration  and  a  fair  amount  of  muscular  activity  input  into  the 
stick  and  rudders.  The  only  physiological  parameter  charge  of  statistical 
significance  was  the  increase  in  relative  respiratory  volume  (Table  XI). 
The  increase  In  diastolic  pressure  approached  significance  (p=.0511). 

Of  operational  relevance  are  the  differences  between  the  normal 
breathing  gas  (air)  and  the  two  experimental  gases  (2.5  and  3.57.  CO2). 

The  mean  change  for  all  subjects  was  an  increase  of  11  mm  Hg  and  6  mm  Hg 
in  systolic  and  diastolic  pressure  respectively  when  breathing  either  of 
the  CO^  mixtures.  For  each  Increase  In  Gz  acceleration  level  a 
corresponding  decrease  in  heed  level  blood  pressure  of  about  23  mm  Hg 
results.  It  may  therefore  be  speculated  that  these  CO^  concentrations 
could  provide  about  0.5Gz  of  increased  tolerance.  This  hypothesis  would 
need  to  be  verified  by  centrifuge  testing.  Jenningfi  ct  al.  (3)  reported 
a  0.6Gz  tolerance  increase  with  subjects  breathing  5%  CO^.  Because  of 
adverse  side  effects  (feeling  of  air  hunger)  they  recommended  against 
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its  operational  use.  To  date  no  pharmacological  agent  has  been 
identified  that  would  increase  Gz  tolerance,  have  no  adverse  side 
effects,  and  still  be  operatiorally  acceptable. 


IV.  COHCLUSIONE 


The  responses  of  the  subjects  in  terms  of  physiological  response 
and  tracking  performance  to  these  CO^  concentrations  were  very  subject 
specific.  While  one  subject  was  unable  to  complete  the  run  with  ?.5% 

CO2  because  of  shortness  of  breath,  five  others  reported  no  problems. 
When  breathing  the  CO^  mixtures  there  was  a  significant  Increase  in 
relative  respiratory  volume  and  a  rodest  Increase  in  systolic  (11  mm  Hg) 
and  diastolic  (6  mm  Hg)  blood  pressure.  This  blood  pressure  increase 
suggests  the  potential  of  Increased  Cz  tolerance  (estimated  O.SGz)  when 
breathing  these  CO^  mixtures.  Although  the  subjects  were  trained  for  3 
days  with  nearly  200  trials,  they  continued  to  learn  throughout  the 
experiment.  Learning  was  inhibited  when  the  subjects  were  breathing  the 
3.5%  CO^  mixture.  The  results  from  this  study  suggest  that  2.5%  CO,  Is 
the  mixture  of  choice  as  a  candidate  breathing  gas  to  Increase  Gz 
tolerance  while  being  both  subjectively  acceptable  and  not  adversely 
affecting  performance. 

It  is  recommended  that  additional  studies  be  conducted  at  IGz  to 
better  quantify  the  magnitude  and  time  history  of  physiological  and 
performance  reactions  to  breathing  small  amounts  of  GO^.  From  these 
results  it  would  be  possible  to  formulate  a  schedule  of  time  required  to 
pre-breathe  various  CO^  concentrations  to  enhance  Gz  tolerance.  Testing 
on  the  centrifuge  could  then  validate  the  data. 
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WAEMUP 
(3  Tasks) 


TRACKING 
(30  Tasks) 


POST-BASELINE 


MASK  ON  &  BREATHING  THE  GAS 
MIXTURE 


MASK  OFF 


FIGURE  1.  Experimental  Procedures 
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TABLE  Xll.  Number  of  Tracking  Tasks 


Training  Days 
_ - _ - _ 

Data  Day  1 

Data  Day  2 

Total 

1 

2 

3 

i 

1st 

2nd 

1st 

2nd 

Pitch 

10 

5 

5 

1 

1 

1 

1 

1 

24 

Yaw 

10 

5 

5 

1 

1 

1 

1 

24 

Roll 

10 

5 

5 

1 

1 

1 

1 

24 

Pitch  &  Yaw 

10 

10 

5 

0 

0 

0 

0 

25 

Roll  &  Yaw 

10 

10 

5 

0 

0 

0 

0 

25 

Pitch  &  Roll 

10 

10 

5 

0 

0 

0 

0 

25 

Pitch,  Roll 

10 

20 

30 

31 

31 

31 

31 

184 

&  Yaw 

1 

TOTAL 

70 

65 

60 

34 

34 

34 

1 

34 

331 

25 


> 

a 

o 

zaui 

x&i 

UlO 


eoo)«*o  ^ttoui  iflas^-in  -v^ttioo) 
Qcoco^  «-ne«cD 


t-ntDO 
M  »  0>  O) 
I  ^  w 


t-^oo  ^in 

O)  CM  in  CM  CM 


c 

<y 

S 

•u 

u 

•r-) 

X3 

P 

W 


X 

a 


tn 

< 

H 

O 

P) 


M 

< 


U1 

Ui 

q: 

8 

(/) 


Z 

►-  « 
ZK 
IU3 
UO 
q: 

uz 

0.  Ul 

kj 

Zen 

inz 

M  bi 

<  Uf 

o  en 
< 
>UJ 

g* 

Ui  fiO 
H 

lu  Ui 

If 

tf 

<  h. 

a  o 


a  uj 

z 

UlM 

zu 

HUJ 

en 

a< 

o» 


>• 

ff 

•o® 


u 

zauj 

a  tn 

u«nH 

iU< 

z< 

o^aa 

SS 

a 

luO 

o 

lU 

bj 

i5 

O  Ul 

5 

3  ♦“ 

<H 

<3 

Ul  OUl 

u 

O  Ul 

g  Mtt 

< 

»-iZ 

ZU3 

a 

c 

s  ov> 

H 

OUl 

Z  H«n 

^z 

oenuj 

a 

OH 

>>a 

O 

M 

^  C/)CL 

b. 

cno 

^  «  CMf-  ^  CM  ^  in 


J<H 

«ll< 

>cza 


a 

UI 

UJHtU 

S  oia 
zo 

552 

»<za 


o 

UJ  Miu 

O  ^o: 
Z  03 

§H  V) 
vicn 

<  Ui 

«-ia 

i«oa 


(*)  (DOi  in^  n 

^  CM  ^  CM  CM 


rtcMOn 

^  ^<M 


nno 

ir-  «  ^  ^  I 


”5  ^  r'CM 
CM  ^ 


c^or- 


Aflor^iA  ^n^tn 
nop)9  CM 


‘CM  ino>n«»  cMC^r^**-  too 

»  N  I  ^  I  «- 


CM^  ON 


cn^Oin  cMtncoo  oinv^co  cocmon  coo 

CM^CM  ^ 


nCMCDO 


»  I  ♦- 


inf«>0«^  (D(D« 


»-OC0OJ 


MfOI^CM 
I  I  ^ 


oo**in 


ino«oo 


ocMOin  oco 


IDP*^0 

^NCM 


ininmm 

CMin^O 

OCM^O 

(OCOCMQ 

0)  in  CM  CO 

CM  O  ^  TO 

oa 

in  n  ^co 

CM  O  ^  ^ 

tn< 

5cMts 

CO  CO  (OCO 

^^CMW 

^  ce  fo 

p)  V*  c  0) 

S8 

HV) 

HHHO) 

(0O(D(D 

<0  0(0  0 

r*H(D(0 

HCOHID 

(otoino 

CD  loom 

oo 


(oinino  ii>**«cM  iDc^ 

»-  *•  III 


O  CO 
CM^r 
r^r- 


(9 


CM  CM 

S88 

55 

sbiotn 


cc 

<CMCM 

g88 

oiSmSn 

M  UI 


CM  CM 
(MpO 

oou 


CMN 

«MpO 

OOU 

(bin  in 


CM  CM 

S88 

zS^tn 


NCM 

S88 

agio  in 


CMN 

CM  oo 
ouo 

aoinin 

M  o 


<^N«  <(/l<MO  <^<M<^  <^CMO  <»*CMO  <»•««  <  ▼- CM  O 


CM 

O 


<»• 


5 

UI 

•p 

m 

o 

CO 


eocOCDCO  OOOP)  lOIASOlR  ^ 

§229  zzzz  zrrr  tjwscw  cswcmw  qq 

S8l  S888  8888  8888  8888  88 

SSSS  SSSS  S22S22  52255  nnnw  inininio  inininin  into 

COOOOCO  CO  CO  00  CO  CO  CO  CO  CO  COttCOCO  cocococo  cocococo  CO  00  CO  €0  coco 


incninio  ton 
oooo 

88 


26 


850013  2.5%  C02  827  6  20  13  15  13  138 

850013  3.5%  C02  727  7  23  15  16  -7  134 
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FIGURE  2.  Photo  of  Test  Setup  &  Tracking  Task 


FIG.  4.  TRACKING  SCORES  OF  SUBJECT  830011  UP  TO  THE  TIME  OF  ABORT  WHEN  BREATHING  3.S%  C02. 


APPENDIX 


The  append!::  contains  all  data  for  all  subjects  and  conditions. 
Tables  lA  thru  8A  the  bleed  pressure  values  are  expressed  in  mm  Hg, 
heart  rate  in  beats  per  minute,  and  respiratory  r.-fe  in  breaths  per 
minute.  The  following  experimental  design  was  used: 

DAY 

1  1 

SUBJECT _ 1  2 _ 1  2 

1  A  B  DC 

2  B  C  AD 

3  CD  BA 

4  DA  C  B  CONDITIONS 

5  B  D  C  A 

6  D  B  AC 

7  AC  D  B 

P  C  A  B  D 

A  -  100%  0^ 

B  =  97.48%  0^;  2.52%  CO^ 

C  =  96.47%  0^;  3.53%  CO^ 

D  =  Air 
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TABLE  lA  -  DATA  FOR  SUBJECT  830C0S 


SUBJECT-B3000B  GAS-AIR  - 


COMDITION 

APPROXIMATE 

SYSTOLIC 

OIASIOLTC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TINE  (MINUTES  1 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

112 

74 

87 

42 

20 

2 

PRE  BASELINE 

-18.0 

, 

. 

21 

2 

MASK  ON 

-11.0 

, 

. 

, 

MASK  ON 

-8.0 

, 

, 

, 

14 

3 

TRACKING 

2.0 

131 

79 

94 

20 

5 

TRACKING 

4.5 

U9 

73 

95 

45 

19 

5 

TRACKING 

7.0 

145 

74 

99 

48 

19 

5 

TRACKING 

3.5 

143 

7B 

100 

49 

20 

5 

TRACKING 

12.0 

142 

47 

92 

47 

20 

5 

TRACKING 

14.5 

140 

80 

100 

49 

21 

4 

TRACKING 

17.0 

142 

SO 

101 

47 

20 

5 

TRACKING 

19.5 

, 

, 

, 

19 

4 

POST  BASELINE 

24.0 

134 

83 

100 

40 

19 

3 

POST  BASELINE 

29.0 

144 

75 

99 

40 

18 

3 

- SUBJECT-83000B  GAS-IOOX  03  - 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TINE  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

139 

74 

97 

40 

20 

2 

PRE  BASELINE 

-18.0 

125 

82 

96 

58 

19 

2 

MASK  ON 

-11.0 

. 

, 

, 

15 

2 

MASK  ON 

-8.0 

134 

89 

104 

40 

17 

2 

TRACKING 

2.0 

118 

73 

88 

19 

4 

TRACKING 

4.5 

130 

80 

97 

64 

22 

4 

TRACKING 

7.0 

140 

79 

99 

42 

22 

5 

TRACKING 

9.5 

125 

88 

100 

68 

18 

4 

TRACKING 

12.0 

139 

71 

94 

58 

19 

K 

TRACKING 

14.5 

137 

88 

104 

57 

21 

4 

tracking 

17.0 

147 

84 

106 

55 

19 

4 

TRACKING 

19.5 

131 

80 

97 

62 

21 

r 

POST  BASELINE 

26.0 

138 

74 

97 

41 

18 

2 

POST  BASELINE 

29.0 

123 

49 

87 

42 

18 

2 

- SUBJECT-830008  GAS-2.55  C02 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21,0 

134 

78 

97 

43 

22 

2 

PRE  BASELINE 

-18.0 

129 

74 

92 

44 

21 

2 

MASK  ON 

-11.0 

134 

85 

101 

42 

19 

3 

MASK  ON 

-8.0 

18 

3 

TRACKING 

2.0 

134 

79 

97 

44 

22 

5 

TRACKING 

4.5 

148 

75 

99 

55 

22 

5 

TRACKING 

7.0 

134 

88 

104 

56 

19 

5 

(RACKING 

9.5 

142 

85 

104 

50 

21 

7 

TRACKING 

12.0 

145 

93 

110 

53 

24 

7 

TRACKING 

14.5 

139 

93 

108 

49 

23 

5 

TRACKING 

17,0 

147 

91 

110 

45 

24 

5 

TRACKING 

19.5 

, 

, 

20 

4 

POST  BASELINE 

26.0 

115 

81 

92 

41 

20 

2 

POST  BASELINE 

29.0 

135 

78 

97 

43 

21 

2 

- 5UBJECT-B30008  GAS-3. 55  C03 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TINE  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

128 

45 

84 

54 

21 

2 

PRE  BASELINE 

-18.0 

129 

44 

87 

54 

21 

2 

HA9!  ON 

-11.0 

131 

57 

82 

S3 

14 

4 

NA»(  ON 

-8.0 

104 

75 

85 

44 

18 

5 

TRACKING 

2.0 

129 

81 

97 

47 

23 

4 

TRACKING 

4.5 

145 

81 

102 

47 

24 

7 

TRACKING 

7.0 

144 

88 

107 

45 

24 

7 

TRACKING 

9.5 

143 

B7 

104 

42 

24 

7 

TRACKING 

12.0 

145 

9S 

114 

70 

24 

7 

TRACKING 

14.5 

150 

B4 

104 

41 

25 

7 

TRACKING 

17.0 

147 

97 

114 

42 

25 

8 

TRACKING 

19.5 

147 

84 

104 

80 

24 

7 

POST  BASELINE 

24.0 

147 

49 

95 

41 

21 

4 

POST  BASELINE 

29.0 

137 

70 

92 

40 

18 

8 

32 


irvtj*  u  ircsy*i  'w  wug  »  «rvT*t* 


>  TF^'nexw  DZJK.-szn. 


TABLE  2A  -  DATA  FOR  SUBJECT  B30011 


SUBJECT'830011  GAS-AIR 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

HEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  IMINUTES) 

PRESSURE 

mssuRE 

PRESSimE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

121 

68 

86 

61 

PRE  BASELINE 

-IB.O 

120 

65 

83 

56 

19 

2 

MASK  ON 

-11.0 

125 

76 

92 

62 

16 

3 

MASK  ON 

-B.O 

128 

62 

83 

60 

17 

3 

TRACKING 

2.0 

125 

80 

95 

76 

21 

6 

TRACKING 

4.5 

113 

76 

88 

78 

19 

A 

TRACKING 

7.0 

132 

75 

97 

78 

18 

6 

TRACKING 

f.5 

129 

76 

96 

71 

20 

6 

TRACKING 

12.0 

128 

77 

96 

68 

19 

6 

TRACKING 

14.5 

117 

61 

80 

78 

20 

6 

TRACKING 

17.0 

129 

76 

96 

71 

19 

3 

TRACKING 

19.5 

123 

76 

92 

66 

17 

6 

POST  BASELINE 

28.0 

17 

. 

POST  BASELINE 

29.0 

128 

76 

9i 

7i 

3 

StaJECT-830011  GAS-SECOND  AIR 


CONDITION 

AOPROXIMATE 

SYSTOLIC 

DIASTOLIC 

HEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

/Oi  UHE 

PRE  BASELINE 

-21.0 

110 

65 

80 

67 

20 

5 

PRE  BASELINE 

-18.0 

116 

67 

83 

66 

20 

5 

MASK  ON 

-11.0 

128 

66 

87 

69 

15 

6 

MASK  ON 

-8.0 

111 

69 

83 

67 

18 

6 

TRACKING 

2.0 

128 

70 

89 

70 

19 

8 

TRACKING 

4.5 

125 

87 

100 

82 

19 

8 

TRACKING 

7.0 

126 

73 

90 

79 

19 

8 

TRACKING 

9.5 

116 

62 

79 

80 

20 

7 

TRACKING 

12.0 

117 

77 

90 

88 

20 

6 

TRACKING 

14.5 

131 

78 

96 

77 

21 

6 

TRACKING 

17.0 

, 

. 

21 

6 

TRACKING 

19.5 

, 

18 

6 

POST  BASELINE 

28.0 

120 

76 

89 

86 

21 

3 

POST  BASELINE 

29.0 

102 

76 

83 

73 

21 

6 

SUBJECT-E3001I 


CONDITION 

APPROXIMATE 

TIME  (MINUTES) 

SYSTOLIC 

PRESSURE 

DIASTOLIC 

PRESSURE 

PRE  BASELINE 

-21.0 

115 

71 

PRE  BASELINE 

-18.0 

MASK  ON 

-11.0 

MASK  ON 

-8.0 

126 

54 

TRACKING 

2.0 

, 

TRACKING 

6.5 

IIB 

63 

TRACKING 

7.0 

126 

75 

TRACKING 

9.5 

122 

70 

TRACKING 

12.0 

126 

76 

TRACKING 

16.5 

127 

72 

TRACKING 

17.0 

TRACKING 

19.5 

115 

70 

POST  BASELINE 

26.0 

, 

POST  BASELINE 

29.0 

121 

71 

SUBJECT-SSOOll 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

TINE  (MINUTES) 

PRESSURE 

PRESSURE 

PRE  BASELINE 

-21.0 

118 

85 

PRE  BASELINE 

-18.0 

111 

75 

MASK  ON 

-11.0 

IIT 

51 

MASK  ON 

-8.0 

131 

82 

TRACKIMG 

2.0 

TRACKING 

4.5 

TRACKING 

7.0 

TRACKING 

9.5 

TRACKING 

12.0 

TRAaiNG 

14.5 

TRACKING 

17.0 

TRACKING 

19.5 

POST  BASELINE 

28.0 

POST  BASELINE 

29.0 

GAS-2.  5%  C02 


RELATIVE 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

PRESSURE 

RATE 

RATE 

VOLUME 

86 

62 

69 

20 

2 

60 

17 

5 

78 

55 

15 

5 

20 

6 

81 

71 

19 

3 

92 

66 

20 

6 

67 

66 

22 

3 

92 

66 

21 

6 

90 

63 

20 

3 

70 

, 

85 

69 

20 

5 

21 

2 

8S 

60 

20 

2 

GAS-I.5S  C02 


HEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

PRESSURE 

RATE 

RATE 

VOLUME 

82 

89 

21 

8 

87 

77 

21 

5 

73 

78 

. 

. 

98 

72 

20 

9 

22 

8 

33 
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TABLE 

3A  -  DATA  FOR  SUBJECT  830013 

ei(B  «9Ae..A»a 

COHDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  arterial 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TINE  (MINUTES  1 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUKE 

PRE  BASELINE 

-21.0 

118 

74 

90 

44 

14 

4 

PRE  BASELINE 

-IB.O 

123 

80 

94 

73 

14 

4 

MASK  ON 

-11.0 

125 

78 

94 

44 

12 

5 

MASK  ON 

-8.0 

123 

73 

90 

71 

11 

7 

TRACKING 

2.0 

134 

81 

99 

84 

21 

12 

TRACKING 

A.5 

133 

79 

97 

82 

15 

11 

TRACKING 

7.0 

117 

78 

91 

84 

20 

10 

TRACKING 

9.5 

127 

74 

93 

84 

21 

10 

TRACKING 

U.O 

132 

78 

98 

87 

22 

11 

TRACKING 

14.5 

134 

74 

94 

51 

22 

11 

TRACKING 

17.0 

130 

81 

97 

91 

21 

12 

TRACKING 

19.5 

121 

82 

95 

84 

21 

11 

POST  BASELINE 

24.0 

132 

83 

99 

73 

17 

5 

POST  BASELINE 

29.0 

115 

79 

91 

?0 

12 

4 

n  jcc  i 

UA9*lVW*  . 

RELATIVE 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

132 

78 

98 

73 

n 

4 

PRE  BASELINE 

-18.0 

122 

79 

93 

71 

13 

4 

MASK  ON 

-11.0 

120 

78 

91 

83 

12 

4 

MASK  OH 

-8.0 

123 

75 

91 

89 

15 

5 

TRACKING 

2.0 

122 

79 

93 

79 

21 

8 

TRACKING 

4.5 

128 

81 

98 

78 

21 

8 

TRACKING 

7.0 

137 

78 

98 

91 

21 

10 

TRACKING 

9.5 

130 

72 

91 

81 

20 

10 

TRACKING 

12.0 

133 

79 

97 

79 

15 

8 

TRACKING 

14.5 

137 

78 

98 

79 

20 

8 

TRACKING 

17.0 

133 

80 

98 

77 

18 

8 

TRACKING 

19.5 

137 

81 

lOU 

80 

21 

9 

POST  BASELINE 

24.0 

132 

72 

92 

87 

18 

4 

POST  BASELINE 

29.0 

120 

72 

88 

73 

IB 

3 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATI 

RESPIR 

PRESSURE 

RATE 

RATE 

VOLUME 

1 

57 

73 

14 

4 

7 

54 

72 

14 

4 

0 

57 

71 

11 

5 

104 

70 

11 

8 

3 

110 

91 

, 

5 

104 

53 

5 

105 

85 

21 

•  14 

7 

lOB 

84 

, 

2 

103 

53 

, 

, 

2 

102 

57 

22 

15 

4 

105 

85 

22 

15 

7 

108 

SI 

22 

18 

i 

102 

80 

15 

7 

4 

104 

74 

U 

4 

TABLE 

4A  -  DATA  FOR 

Clift  l£/*YAftftAA91 

SUBJECT  830021 

aUO  JtU  1 

RELATIVE 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

NESPINATORY 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

YOLUHE 

PRE  BASELINE 

-21.0 

121 

81 

94 

82 

14 

4 

PRE  BASELINE 

-18.0 

125 

75 

92 

88 

MASK  ON 

-11.0 

129 

77 

94 

78 

li 

4 

MASK  ON 

-8.0 

IIB 

75 

89 

79 

, 

TRACKING 

2.0 

120 

83 

95 

91 

15 

5 

TRACKING 

A.S 

123 

73 

90 

88 

15 

A 

TRACKING 

7.0 

108 

88 

81 

88 

12 

A 

TRACKING 

».S 

111 

89 

83 

88 

14 

0 

TRACKING 

12.0 

130 

80 

97 

102 

14 

A 

TRACKING 

U.5 

113 

71 

85 

88 

14 

4 

TRACKING 

17.0 

113 

SO 

91 

100 

TRACKING 

1».5 

132 

78 

95 

94 

15 

5 

POST  BASELINE 

2S.0 

123 

70 

88 

79 

11 

4 

POST  BASELINE 

24.0 

114 

72 

84 

77 

17 

4 

1 

RELATIVE 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUHE 

PRE  BASELINE 

-21.0 

133 

75 

94 

95 

PRE  BASELINE 

-la.o 

140 

82 

101 

98 

13 

4 

MASK  ON 

“11.0 

124 

B1 

95 

70 

MASK  ON 

“8.0 

125 

78 

92 

79 

13 

5 

TRACKING 

2.0 

TRACKING 

4.5 

139 

73 

95 

85 

TRACKING 

7.0 

128 

79 

95 

87 

13 

5 

TRACKING 

9.5 

121 

77 

92 

79 

12 

4 

TRACKING 

12.0 

129 

83 

98 

83 

13 

5 

TRACKING 

14.5 

130 

78 

94 

85 

14 

4 

TRACKING 

17.0 

134 

80 

99 

85 

18 

c 

TRACKING 

19.5 

131 

85 

87 

78 

12 

4 

POST  BASELINE 

24.0 

130 

81 

97 

78 

11 

3 

POST  BASELINE 

29.0 

134 

83 

101 

74 

_ Cl  ID 

ICf*T«S'SAn91 

ltACM9  KV.  r*ll9  ■ 

—  9UP 

RELATIVE 

1 

CONDITION 

approximate 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21,0 

123 

70 

B6 

90 

19 

3 

PRE  BASELINE 

-18.0 

133 

74 

94 

8V 

IB 

2 

MASK  ON 

-11.0 

125 

73 

90 

C5 

11 

4 

MASK  ON 

-8.0 

133 

78 

94 

84 

14 

3 

TRACKING 

2.0 

138 

79 

99 

93 

15 

7 

TRACKING 

4.5 

141 

84 

103 

92 

19 

5 

TR>''KING 

7.0 

138 

83 

101 

9B 

19 

4 

TR>.KING 

9.5 

134 

80 

99 

96 

IB 

4 

TRACKING 

12.0 

U9 

83 

102 

99 

19 

TRACKING 

14.5 

150 

89 

109 

9? 

18 

8 

TRACKING 

17.0 

134 

89 

104 

98 

19 

4 

TRACKING 

19.5 

140 

85 

103 

102 

18 

4 

POST  BASELINE 

24.0 

138 

83 

101 

97 

18 

3 

POST  BASELINE 

29.0 

131 

78 

94 

B6 

18 

2 

iCf'Taft'WMI 

tnt  t*ft9  — 

JcC  i 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

125 

85 

98 

100 

15 

4 

PRE  BASELINE 

-18.0 

134 

84 

101 

94 

18 

3 

HASK  ON 

-11.0 

129 

84 

99 

91 

12 

5 

MASK  ON 

-8.0 

132 

87 

102 

91 

15 

4 

TRACKING 

2.0 

127 

89 

102 

95 

20 

5 

TRACKING 

4.5 

148 

79 

102 

100 

23 

8 

TRACKING 

7.0 

142 

88 

105 

108 

20 

R 

TRACKING 

9.5 

140 

78 

99 

94 

18 

8 

TRACKING 

12.0 

138 

91 

108 

103 

22 

8 

TRACKING 

14.5 

145 

88 

108 

100 

21 

8 

TRACKING 

17.0 

135 

98 

109 

108 

22 

7 

TRACKING 

19.5 

13B 

83 

101 

105 

19 

7 

POST  BASELINE 

28.0 

132 

79 

97 

103 

19 

4 

POST  BASELINE 

29.0 

13B 

SO 

99 

98 

15 

3 

35 


TABLE  5A  -  DATA  TOR  SUBJECT  830025 

RELATIVE 

CONDITION 

APPROXIHATE 

tVSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

TINE  (MINUTES) 

PXESSIfllE 

PRESSURE 

PRESSimE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

125 

72 

90 

62 

20 

5 

PRE  BASELINE 

-u.o 

12C 

78 

93 

60 

22 

5 

MASK  ON 

-11.0 

131 

74 

53 

88 

22 

7 

MASK  ON 

•8.0 

21 

8 

TRACKING 

2.0 

127 

84 

58 

80 

21 

8 

TRACKING 

4.5 

122 

<2 

99 

70 

21 

6 

TRACKING 

7.0 

127 

78 

54 

72 

21 

7 

TRACKING 

».5 

132 

82 

99 

75 

22 

7 

TRACKING 

12.0 

135 

80 

58 

75 

21 

7 

TRACKING 

14.5 

125 

7* 

91 

71 

22 

7 

TRACKING 

17.0 

125 

78 

55 

70 

73 

6 

TRACKING 

15.5 

136 

79 

58 

77 

22 

7 

POST  BASELINE 

H.O 

129 

f3 

92 

81 

16 

3 

Post  BASELINE 

29.0 

120 

T7 

51 

8A 

17 

4 

RELATIVE 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

131 

73 

92 

88 

PRE  BASELINE 

-18.0 

120 

73 

55 

61 

MASK  ON 

-11.0 

131 

BO 

57 

42 

tUSX  ON 

-8.0 

tracking 

2.0 

130 

80 

97 

66 

TRACKING 

4.5 

128 

78 

55 

VI 

TRACKING 

7.0 

135 

82 

101 

73 

TRACKING 

5.5 

138 

79 

99 

72 

TRACKING 

12.0 

12A 

78 

93 

78 

TRACKING 

14.5 

12A 

80 

55 

75 

TRACKING 

17.0 

128 

62 

97 

73 

TRACKING 

19.5 

127 

B1 

98 

76 

POST  BASELINE 

26.0 

130 

U 

87 

84 

POST  BASELINE 

25.0 

121 

73 

85 

66 

* 

DIASTOLIC 

MEAN  ARTERIAL  HEART 

RESPIRATORY 

REL 

RES 

>TniT^i 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOL 

{0 

60 

80 

55 

\o 

82 

95 

81 

8 

70 

65 

58 

18 

75 

95 

81 

t7 

78 

94 

89 

12 

84 

97 

82 

13 

80 

94 

75 

11 

It 

98 

89 

13 

80 

98 

74 

9 

If 

93 

72 

13 

77 

98 

75 

16 

75 

98 

73 

4 

47 

83 

84 

12 

72 

85 

81 

IXINATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATI' 

RESPIRi 

(MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

■21.0 

128 

73 

»1 

45 

24 

4 

■18.0 

. 

•U.O 

124 

48 

87 

47 

17 

9 

-8.0 

125 

74 

91 

42 

22 

14 

2.0 

131 

74 

94 

49 

22 

14 

4,5 

135 

80 

98 

73 

22 

IS 

7.0 

125 

79 

94 

71 

24 

15 

5.5 

131 

76 

94 

46 

24 

15 

12.0 

135 

81 

99 

72 

24 

15 

14.5 

132 

75 

94 

70 

24 

15 

17.0 

140 

82 

101 

68 

24 

14 

15.5 

124 

45 

85 

40 

24 

14 

23.0 

124 

77 

93 

41 

24 

4 

25.0 

122 

7* 

91 

40 

19 

4 

vj-Mju u-ji  u;^5X.T  ■ti-i  ^gj'jsta.'j:^  '.ij  u  J<  UA-un 


TABLE  AA  -  DATA  FOR  SUBJECT  850001 


CONDITION 

APPROXIMATE 

SYSTOLIC 

SUBJECT«B50001 

DIASTOLIC 

CAS-AIR  - 

M£AN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE  „ 
RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSIAE 

RATE 

RATE 

VOLUME 

PRE  EASELINE 

-21.0 

lAl 

86 

lOA 

78 

PRE  BASELINE 

-18.0 

lAO 

86 

104 

78 

14 

7 

MASK  ON 

-11.0 

lAO 

77 

98 

72 

9 

7 

NASK  OH 

-B.O 

135 

75 

95 

75 

9 

8 

TRACKING 

2.0 

, 

21 

8 

TRACKING 

A. 5 

142 

85 

104 

89 

21 

8 

TRACKING 

7.0 

142 

97 

112 

84 

21 

5 

TRACKING 

9,5 

I5A 

91 

112 

84 

19 

5 

TRACKING 

12.0 

159 

99 

119 

91 

5 

TRACKING 

1A.5 

141 

90 

107 

84 

21 

S 

TRACKING 

17.0 

153 

88 

108 

83 

19 

8 

TRACKING 

19.5 

155 

91 

112 

85 

20 

5 

POST  baseline 

2««0 

• 

• 

« 

POST  baseline 

29.0 

. 

« 

. 

> 

• 

• 

- SUPJEa»850001 

GAS-IOOX  02  - 

RELATIVE 

RESPIRATORY 

CONDITION 

APP.<10X1HATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

TINE  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

133 

78 

95 

74 

18 

3 

PRE  BASELINE 

-18.0 

131 

74 

93 

73 

li 

• 

MASK  ON 

-11.0 

139 

82 

101 

71 

8 

mSK  ON 

-8.0 

13B 

79 

99 

73 

12 

5 

TRACKING 

2.0 

150 

81 

104 

78 

15 

8 

TRACKING 

4.5 

148 

83 

105 

85 

15 

8 

TRACKING 

7.0 

157 

82 

107 

88 

13 

5 

TRACKING 

9.5 

147 

91 

110 

88 

15 

8 

fRACKING 

12.0 

151 

87 

108 

84 

. 

• 

TRACKING 

1^.6 

158 

93 

115 

86 

15 

. 

TRACKING 

17.0 

151 

93 

112 

84 

5 

TRACKING 

19.3 

151 

93 

112 

82 

14 

5 

POST  BASELINE 

26.0 

134 

78 

95 

71 

* 

POST  BASELINE 

89.0 

137 

78 

98 

75 

IS 

3 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

155 

76 

102 

73 

19 

3 

PRE  BASELINE 

-18.0 

138 

71 

93 

68 

18 

3 

MASK  ON 

-11.0 

136 

79 

98 

66 

14 

8 

MASK  ON 

-8.0 

, 

15 

8 

TRACKING 

2.0 

145 

83 

104 

79 

21 

8 

TRACKING 

4.5 

147 

94 

112 

76 

21 

9 

TRACKING 

7.0 

158 

90 

113 

79 

20 

9 

TRACKING 

9.5 

148 

85 

106 

75 

21 

10 

TRACKING 

12.0 

151 

91 

til 

82 

10 

TRACKING 

14.5 

156 

93 

114 

80 

21 

9 

TRACKING 

17.0 

160 

90 

113 

79 

21 

8 

TRACKING 

19.5 

164 

102 

123 

77 

21 

8 

POST  BASELINE 

26.0 

. 

75 

96 

73 

21 

POST  BASELINE 

29.0 

139 

3 

SUBJECT>B5000!  GAS»3.5X  C02 


CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

-21.0 

132 

78 

96 

68 

19 

3 

-18.0 

137 

75 

96 

73 

21 

2 

-11,0  , 

132 

81 

98 

77 

10 

9 

MASK  ON 

-8,0 

136 

87 

103 

47 

ll 

9 

TRACKING 

2.0 

142 

88 

105 

72 

It 

17 

8 

TRACKING 

4.5 

148 

83 

105 

78 

9 

TRACKING 

7.0 

146 

91 

109 

87 

17 

9 

TRACKING 

9.5 

159 

95 

116 

83 

18 

10 

TRACKING 

12.0 

184 

84 

111 

81 

18 

11 

14.5 

143 

100 

114 

88 

18 

11 

17.0 

161 

92 

115 

88 

18 

10 

19.5 

148 

101 

117 

87 

u 

10 

POST  BASELINE 

26.0 

148 

89 

»« 

78 

18 

3 

POST  BASELINE 

29.0 

138 

79 

99 

72 

21 

2 

37 


TABLE  7A  -  DATA  FOR  SUBJECT  B50005 


! 

-  — _ «iiB  f'Ae—AVB _ _ _ _  _  _  _ 

7  — — — — — 

CONOITIOH 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE  ! 

RESPIRATORY 

TIME  (MINUTES) 

PRESSLffiE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUHE 

PRE  BASELINE 

-21.0 

114 

59 

77 

53 

15 

3 

PRE  BASELINE 

-18.0 

no 

57 

75 

47 

17 

4 

MASK  ON 

-11.0 

119 

45 

83 

48 

20 

4 

MASK  ON 

-8.0 

121 

59 

80 

47 

19 

6 

TRACKING 

2.0 

19 

5 

TRACKING 

A. 5 

115 

7i 

84 

53 

20 

5 

TRACKING 

7.0 

120 

44 

84 

54 

20 

5 

TRACKING 

R.5 

121 

40 

80 

56 

19 

3 

TRACKING 

U.O 

125 

43 

84 

55 

19 

3 

TRACKING 

14. S 

120 

42 

81 

58 

19 

3 

TRACKING 

17.0 

121 

49 

84 

54 

20 

3 

TRACKING 

n.5 

112 

49 

83 

42 

20 

3 

POST  BASELINE 

24.0 

POST  BASELINE 

29.0 

* 

* 

* 

• 

• 

• 

vAa*lUU*  w  " 

CONDITION 

APPROXIMATE 

SYSTOLIC 

OUSTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

117 

58 

78 

57 

PRE  BASELINE 

-18.0 

119 

42 

61 

59 

19 

2 

MASK  ON 

-11.0 

109 

58 

75 

52 

18 

5 

MASK  ON 

-8.0 

103 

44 

78 

51 

20 

5 

TRACKING 

2.0 

123 

43 

83 

55 

18 

4 

TRACKING 

4.5 

113 

41 

78 

54 

19 

4 

TRACKING 

7.0 

117 

47 

84 

54 

18 

5 

TRACKING 

9.5 

115 

43 

80 

59 

IS 

4 

TRACKING 

12.0 

119 

47 

84 

58 

19 

4 

TRACKING 

14.5 

122 

59 

80 

59 

19 

4 

TRACKING 

17.0 

112 

45 

81 

55 

18 

3 

TRACKING 

19.5 

115 

59 

78 

59 

18 

3 

POST  BASELINE 

24.0 

81 

94 

40 

POST  BASELINE 

29.0 

109 

54 

74 

57 

1 

wA*>*«*5*  vvZ 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUME 

PRE  BASELINE 

-21.0 

120 

70 

87 

49 

16 

3 

PRE  baseline 

-18.0 

117 

71 

B4 

49 

20 

2 

MASK  ON 

-11.0 

104 

72 

83 

52 

20 

3 

MASK  ON 

-8.0 

110 

47 

81 

44 

20 

2 

TRACKING 

2.0 

20 

2 

TRACKING 

4.5 

iii 

44 

si 

55 

22 

2 

TRACKING 

7.0 

115 

45 

82 

54 

20 

2 

TRACKING 

9.5 

114 

43 

ao 

55 

20 

2 

TRACKING 

12.0 

107 

44 

78 

57 

20 

2 

TRACKING 

14.5 

119 

41 

AD 

54 

20 

2 

TRACKING 

17.0 

104 

44 

78 

55 

21 

2 

TRACKING 

19.5 

118 

71 

87 

57 

20 

2 

POST  BASELINE 

24.0 

lie 

41 

80 

54 

POST  BASELINE 

29.0 

104 

73 

63 

53 

20 

3 

rilQ 

- «««] 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TINE  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUHE 

PRE  BASELINE 

-21.0 

19 

3 

PRE  BASELINE 

-18.0 

119 

59 

79 

54 

19 

3 

MASK  ON 

-11.0 

114 

50 

72 

81 

18 

8 

MASK  ON 

-8.0 

104 

51 

89 

51 

18 

TRACKING 

2.0 

114 

57 

78 

50 

20 

TRACKING 

4.5 

117 

47 

84 

50 

20 

4 

TRACKING 

7.0 

123 

48 

84 

50 

20 

4 

TRACKING 

9.5 

112 

41 

78 

59 

22 

4 

TRACKING 

12.0 

114 

75 

89 

40 

22 

5 

TRACKING 

14.5 

119 

44 

82 

58 

22 

4 

TRACKING 

17.0 

114 

45 

81 

58 

21 

5 

TRACKING 

19.5 

117 

71 

B8 

57 

21 

5 

ROST  BASELINE 

24.0 

117 

41 

80 

54 

POST  BASEUNE 

29.0 

110 

59 

78 

84 

18 

3 

38 


3 


TABLE 

BA  -  DATA  FOR 

SUBJECT  850013 

RELATIVE 

respiratory 

COMOinON 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

TIME  (MINUTES  1 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUHE 

PRE  BASELINE 

-21.0 

lU 

73 

87 

54 

16 

3 

PRE  BASELINE 

-18.0 

109 

69 

82 

58 

16 

6 

MASK  ON 

-11.0 

117 

69 

85 

51 

10 

6 

MASK  ON 

-8.0 

, 

TRACKING 

2.0 

115 

73 

8? 

47 

15 

6 

TRACKING 

A.S 

US 

69 

85 

68 

15 

6 

TRACKING 

7.0 

12S 

70 

89 

'  66 

15 

6 

TRACKING 

».5 

120 

66 

86 

66 

IS 

6 

TRACKING 

12.0 

119 

76 

89 

46 

15 

6 

TRACKING 

1A.5 

119 

75 

90 

44 

16 

6 

TRACKING 

17.0 

119 

71 

87 

44 

15 

5 

TRACKING 

W.5 

16 

5 

POST  BASELINE 

26.0 

iii 

65 

80 

56 

12 

7 

POST  BASELINE 

29.0 

110 

6B 

82 

57 

11 

5 

CONDITION 

APPROXIMATE 

SYSTOLIC 

DIASTOLIC 

MEAN  ARTERIAL 

HEART 

RESPIRATORY 

RELATIVE 

RESPIRATORY 

TIME  (MINUTES) 

PRESSURE 

PRESSURE 

PRESSURE 

RATE 

RATE 

VOLUHE 

PRE  BASELINE 

-21.0 

107 

66 

BO 

57 

17 

3 

PRE  BASELINE 

-IB.O 

113 

65 

81 

57 

17 

3 

MASK  ON 

-11.0 

112 

56 

75 

57 

10 

4 

MASK  ON 

-8.0 

109 

6B 

82 

62 

10 

4 

TRACKING 

2.0 

107 

71 

83 

57 

15 

6 

TRACKING 

A.5 

110 

47 

81 

46 

15 

4 

TRACKING 

7.0 

120 

73 

89 

46 

16 

6 

TRACKING 

9.5 

124 

6fc 

B5 

46 

16 

6 

TRACKING 

12.0 

121 

73 

89 

62 

15 

6 

TRACKING 

U.5 

126 

75 

92 

58 

15 

6 

TRACKING 

17.0 

122 

76 

90 

47 

15 

3 

TRACKING 

19.5 

108 

75 

86 

41 

15 

3 

POST  BASELINE 

26. 0 

120 

61 

81 

40 

11 

4 

POST  BASELINE 

29.0 

118 

64 

82 

59 

11 

5 

REL 

TORY  RES 
VOL 


TRACKING 

TRACKING 


TABLE  BA  •  TRACKING  SCORES 


SUBJECT>B3000« 


TRACKING  TASK  # 

lOOX  02 

2.5\  C02 

3.53  C02 

AIR 

1 

M3 

763 

757 

910 

2 

iSi 

670 

950 

826 

3 

735 

892 

709 

4 

669 

788 

459 

9 

750 

780 

909 

931 

e 

7«2 

617 

1091 

802 

7 

Mi 

728 

1197 

842 

8 

B05 

844 

825 

800 

9 

in 

475 

908 

491 

10 

S52 

737 

1083 

812 

11 

793 

760 

908 

763 

12 

B77 

712 

1001 

716 

13 

820 

790 

880 

660 

14 

089 

767 

913 

689 

15 

835 

815 

1338 

663 

U 

893 

692 

878 

743 

17 

778 

8B0 

799 

726 

12 

720 

881 

738 

761 

19 

815 

705 

1198 

455 

20 

773 

660 

933 

21 

800 

634 

818 

846 

22 

781 

764 

1067 

822 

23 

787 

762 

595 

24 

892 

684 

804 

25 

860 

823 

988 

734 

26 

899 

641 

1385 

481 

27 

738 

721 

1056 

788 

98 

832 

946 

1198 

740 

i29 

882 

823 

652 

30 

810 

448 

1039 

680 

SUBJECT><30011 


TRACKING  TmSK  $ 

SECOND  AIR 

2.5%  C02 

3.5%  C02 

AIR 

\ 

658 

538 

573 

672 

2 

650 

707 

638 

631 

3 

559 

591 

660 

638 

A 

565 

’  603 

568 

783 

5 

525 

636 

688 

6 

620 

788 

758 

7 

625 

682 

627 

8 

585 

576 

552 

9 

587 

639 

695 

10 

638 

620 

568 

n 

580 

539 

688 

12 

51<3 

691 

588 

13 

571 

756 

557 

'8 

633 

728 

555 

15 

630 

682 

616 

18 

488 

730 

599 

17 

628 

718 

651 

18 

758 

700 

620 

19 

587 

607 

610 

20 

582 

528 

587 

»1 

587 

700 

613 

22 

551 

663 

585 

23 

688 

636 

663 

28 

581 

635 

588 

25 

607 

718 

678 

26 

625 

56« 

556 

27 

587 

559 

635 

28 

29 

m 

565 

620 

583 

626 

30 

598 

826 

588 

40 


TABLE  lU  -  TRACKIKG  SCORES 


-  SUBJECT«83002S 


TRACKING  TASK  8 

lOOK  02 

2.5K  C02 

3.5%  C02 

AIR 

1 

807 

491 

642 

497 

2 

949 

797 

727 

488 

3 

823 

794 

636 

829 

4 

1040 

798 

602 

784 

S 

1145 

781 

549 

802 

4 

1234 

721 

996 

492 

7 

901 

745 

693 

747 

8 

854 

782 

611 

447 

« 

742 

757 

641 

471 

10 

843 

804 

701 

742 

11 

919 

416 

684 

754 

12 

744 

592 

633 

780 

13 

882 

442 

606 

727 

14 

850 

782 

737 

453 

15 

B42 

759 

659 

7U 

It 

849 

820 

624 

484 

17 

821 

789 

654 

481 

18 

814 

442 

609 

852 

H 

803 

711 

689 

713 

20 

738 

450 

655 

440 

21 

850 

719 

626 

474 

22 

748 

485 

714 

488 

23 

830 

474 

720 

444 

24 

480 

744 

633 

731 

25 

857 

707 

648 

487 

24 

744 

744 

628 

475 

27 

748 

444 

626 

723 

28 

442 

442 

703 

725 

29 

715 

424 

628 

404 

30 

844 

734 

623 

454 

SUBJECT -850001 


TRACKING  ''ASK  « 

100%  02 

2.5%  C02 

3.9%  C02 

AIR 

1 

405 

560 

618 

492 

2 

454 

550 

687 

588 

3 

748 

575 

608 

755 

4 

403 

57..- 

609 

441 

5 

4(8 

592 

632 

454 

6 

59» 

542 

648 

410 

7 

488 

580 

694 

453 

6 

438 

537 

661 

414 

9 

404 

561 

694 

584 

10 

745 

555 

623 

449 

11 

597 

404 

652 

444 

12 

413 

543 

578 

583 

13 

447 

629 

619 

412 

14 

585 

587 

684 

583 

15 

733 

515 

680 

421 

16 

708 

525 

621 

413 

17 

447 

545 

652 

475 

18 

599 

498 

574 

584 

19 

491 

587 

669 

554 

20 

414 

587 

687 

402 

21 

453 

438 

621 

552 

22 

414 

428 

554 

431 

23 

597 

598 

639 

433 

24 

710 

575 

663 

541 

25 

543 

440 

612 

425 

26 

410 

443 

701 

598 

27 

457 

434 

607 

419 

28 

444 

415 

607 

577 

29 

414 

599 

624 

428 

30 

704 

410 

707 

404 

42 


M. -  ji  \a^/  v\j  iru  «%*  jtu jnyxi.^  J!  w  ux'u.n-y^  VLn 3in XA  x- 


APPROXDUTE  15%  CONFIDENCE  INTERVALS  FOR  SYSTOLIC  BLOOD  PRESSURE  KEAN  PERCENT  CHANGE  FROH  PRE 
BASELINE  DURING  30  TASKS  (N>7). 


2.SX  C02 


3.«  C02 


APPROXIMATE  HA  CONFIDENCE  INTERVALS  FOR  DIASTOLIC  BLOOD  PRESSURE  MEAN  PERCENT  CHANGE  FROM  PRE 
BASELINE  DURING  30  TASKS  (N«7). 


APPROXIMATE  iSX  CONFIDENCE  INTERVALS  FOR  HEART  RATE  MEAN  PERCENT  CHANGE  FROM  PRE  BASELINE 
DURING  30  TASKS  (N>7). 


45 


iry  UTT  u"x.irirv  X-*?;  t 


Fig.  15A.  Photo  of  Subject 


51 


